The Municipal Corporation of Delhi (MCD) is among the largest municipal bodies in the world. It provides its civic services about 18 million people (estimated population of Delhi). Environmental impacts of municipal solid waste (MSW) management like emissions of greenhouse gases (GHGs) have been greatly reduced by Technological advancements, environmental regulations, and emphasis on resource conservation and recovery. The aim of this work was to quantify the volume of CO 2 emitted from MSW Landfill and sequester it with a view to reduce greenhouse gas emissions. The alkaline waste like construction and demolition (C&D) waste or Hospital Incineration (HI) waste has ability to capture carbon dioxide. The theoretical carbon dioxide sequestration potential of C&D waste and HI ash is 32.55% and 28.57% respectively through various models like Default methodology and Land GEM model.
I. INTRODUCTION
India is the second most populated country in the world followed by China. The population growth of India is increasing in very fast rate and it is believed that it will be at top position in near future. There is high increase of urbanization and industrialization in all over world. It is estimated that by the year 2050 out of total population the urban population accounts 86% in developed countries and 64% in developing countries respectively (Tacoli, 2012; UNPD, 2012) .
The population growth, urbanization and industrialization have led to number of land use and infrastructural challenges that include higher rate of MSW generation and challenges with its management (Singh et al, 2014) . It was estimated that in 1990 about 1.3 billion MT of MSW was generated globally while at present time nearly after two decade, the yearly production of solid waste is about 1.6 billion MT. The cities, which have more than 100,000 populations, contribute to more than 72 per cent of the total MSW (Da Zhu P. et al., 2008). It is the general believe that the rate of waste generation is an index of socio-economic development of the country. The rate of MSW generation is more prominent in the developing countries because of their high rate of unplanned urbanization. According to Central Pollution Control Board (CPCB, 2005) , the annual MSW generation in India ranges between 40-55 million tons per year and this The MSW is collected, segregated and finally dumped into the landfill. The municipal solid waste, which goes to landfill, has high amount of food and other biodegradable constituents. In Indian MSW, which goes to landfill, has high amount of food and other biodegradable constituents (approximately 40-60%). The other waste constituents are ash & fine earth (30-40%), paper (3- The first objective of the present study was to characterization of different quality control parameters and assessment of CO 2 emission from municipal solid wastes. Second objective is estimate the alkaline waste alkaline waste from construction and demolition (C&D) waste or Hospital Incineration (HI) waste.
Literature Review
Carbon sequestration refers to different methods that transfer atmospheric CO 2 into longlived pools and keep it stored permanently so that it is not re-emitted back to atmosphere immediately (Lal et al. 2003 ). There are four type of process for carbon sequestration namely terrestrial carbon sequestration geological carbon sequestration, ocean sequestration and mineral sequestration. Mineral carbonation process is one of the best methods for carbon dioxide removal because it results permanent storage of carbon dioxide as mineral carbonate without any external energy inputs. Mineral carbon sequestration using alkaline waste is a new technology. The mineral carbon sequestration process has achieved more attention due to its exothermic reaction and raw material abundance. This carbonation process is thermodynamically favored and form lower energy state carbonates (Herzog, 2002) . This method is one of the safest methods for CO 2 sequestration in nature. This process involves the bringing in contact high conc. of CO 2 with metal oxide, resulting in formation of stable carbonates for example reaction of CO 2 with Ca or Mg form a final stable product such as CaCO 3 
II. METHODOLOGY
MSW represent the largest mass of solid materials generated by humanity. As the population of the world is keeping on escalating, the MSW is also keep on rising. This generated MSW is goes either into the open dumping site or in the landfill. In the developing countries these organically rich solid waste generally disposed into open dump; only small fraction is processed by composting or vermi composting. The first step in MSW management is the segregation of waste, which can be categorized into biodegradable waste and non-biodegradable waste. Before the final disposal of MSW into landfill sites or dump, major part of MSW is recycled, conducted by rag pickers. The Figure 2 given below describes the MSW management.
Figure 2. Flow chart of MSW management
Due to course of time the developing countries like India moves from open dump to sanitary landfill or bioreactor landfill. This bioreactor landfill contain surface water drainage system, environmental monitoring system, leachate collection and treatment system bottom liners, daily covers, and landfill gas collection system.
Landfill Gas Generation
The MSW that goes to landfill has high amount of food and other biodegradable constituents. During the course of time there are many chemical reactions occur in landfill through which the MSW is degraded as the time passes. This waste generation phase include five more or less sequential phase from Phase-I to Phase-V. Phase-I is aerobic decomposition phase in which CO2 gas is generated. The oxygen content in landfill decreases with time and anaerobic condition developed that leads to the onset of Phase-II i.e. transition phase. Due to course of time oxygen content is very less or absent within the landfill hence landfill reaction is strictly anaerobic. This phase is known as Phase-III or anaerobic phase. At offset of Phase-III, methanogen became active and methane gas emission becomes predominant (phase IV). The Phase V of the landfill is known as maturation phase. In maturation phase the biodegradable nutrient is very less so that the landfill gas emission is quite low. Landfill gas composition is presented in Table 2 . 
Delhi Landfill Sites
In Delhi, India there is three-landfill site named Okhla, Ghazipur and Bhalaswa. These landfill sites are clearly shown in the Figure 3 . Theses landfills are the sink for the MSW collected from whole Delhi. The description of landfill site with respect to starting year, locality, area covered and waste received until this time, is given in The landfills present in Delhi, India are well maintained as per Indian scenario. The waste acceptance for all the three landfills is given in 
III. RESULT AND DISCUSSION

Methods for GHG Quantification
The various researchers have constantly done the landfill gas estimation across the globe. There are various landfill model for estimating gas such as biochemical model, empirical model, Land GEM model and stoichiometric models. According to IPCC 1996 in Indian Scenario, Default method (DM) and first order decay (FOD) methods are recommended for LFG estimation.
A. Default methodology (DM)
It is an empirical model with a number of empirical constant. These empirical constant depend upon waste compositions and its management. Total carbon dioxide yield for the waste dumped into the landfill can be computed by using equation 
B. Land gem model
The estimation of landfill gases (LFG) is done through model stipulation. Here the Land GEM model is used to calculate the Landfill gas generation from the landfill. It is the automated tool developed by American Environmental Protection Agency (US E.P.A) to quantify landfill gases. This model is based on simple degradation equation. The model determines the mass of methane generated with the help of methane generation capacity and the mass of waste deposited. The Land GEM model can be described as Eq. 2 Where, i is the time elapsed in unit of year; n is the difference between final and initial year of waste acceptance, k is the methane generation constant (yr ). In the equationj is the 0.1 year time increment;M i the mass of degradable refuse waste at the initial time and t i,j is the age of the j th section of waste Mi accepted in the i th year (decimal years). This model depends upon variables like Historic and projected waste disposal rates, Methane decay rate,Methane generation potential and Collection efficiency. The carbon dioxide gas estimation through Land GEM model is calculated (Table 6 ).
The input data used for the Land Gem model are methane generation rate (k), methane content and potential methane generation capacity (L 0 ). The methane generation rate (k) and potential methane generation capacity (L 0 ) for the bioreactor landfill are 0.050 year -1 and 170 m 3 /Mg respectively. The methane content is 50% by volume. Through this model the total landfill gas emission, methane gas emission and carbon dioxide gas emission have been estimated as in Figure 4 given below. Here in this study the gas estimation is done for all the three landfills in Delhi through Land GEM model as shown in Table 6 . The daily waste acceptance of Bhalswa landfill is comparatively more than Gazipur and Okhla landfill. Hence, the gas emission from the Bhalswa landfill is also higher than other landfills. Table 6 . Estimation of CO 2 gas emission from landfill by Land Gem
Sequestration Of Carbon Dioxide Gas
The landfill generally accepts the waste for 20 years and it is assumed that it can be utilized for LFG production up to 40 years. The CO 2 production from landfill is continued even after closure of landfill. The alkaline waste is required to sequester CO 2, as a daily cover of each cell within the landfill before its closure. The alkaline waste can also be Figure 5 . 
IV. CONCLUSION
Capturing and separation of CO 2 from landfill can be achieved through continued research, development and demonstration. This research is being performed to abate global climate change, which is consequence of GHG emission (IPCC, 2007) . The mineral carbon sequestration is only known form of permanent solution for carbon storage in a single step. Silicate of calcium and magnesium minerals is often used for mineral carbonation but it requires energy intensive pretreatment to achieve optimized carbonation conversion and acceptable kinetics. Hence, certain alkaline wastes are used as an alternative source of mineral alkalinity. These alkalinewastes have their specific sets of advantages and disadvantages in term of CO 2 sequestration. Therefore, it is difficult to compare them for mineral CO 2 sequestration. Here in this paper two type of waste is considered namely C&D waste (CO 2 sequestration potential 32.55%) and HI waste (CO 2 sequestration potential 28.57%) (Gupta et al. 2011 ). Due to high CO 2 sequestration potential, C&D waste required is less in quantity in comparison to HI waste. These waste must have undergo through size reduction that increases the rate of carbonation reaction.
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